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Abstract. We present a detailed spectroscopic analysis of nitrogen abundances in 91 solar-type stars, 66 with and 
25 without known planetary mass companions. All comparison sample stars and 28 planet hosts were analysed by 
spectral synthesis of the near-UV NH band at 3360 A observed at high resolution with the VLT/UVES, while the 
near- IRNi 7468 A was measured in 31 objects. These two abundance indicators are in good agreement. We found 
that nitrogen abundance scales with that of iron in the metallicity range —0.6 <[Fe/H]< -1-0.4 with the slope 
1.08 ±0.05. Our results show that the bulk of nitrogen production at high metallicities was coupled with iron. We 
found that the nitrogen abundance distribution in stars with exoplanets is the high [Fe/H] extension of the curve 
traced by the comparison sample of stars with no known planets. A comparison of our nitrogen abundances with 
those available in the literature shows a good agreement. 

Key words, stars: abundances - stars: chemically peculiar - stars: evolution - planetary systems - solar neigh- 
bourhood 



1. Introduction 

Knowledge of CNO abundances in main sequence stars is 
clearly important because of the key roles of the former 
, in the chain of nucleosynthesis. They can give us informa- 
■ tion about the history of element production in different 
, types of stars. Solar-type stars can be very informative 
' as tracers of the chemical and dynamical evolution of the 
Galaxy (e.g. Pagel & Edmunds 119811 Edvardsson et al. 
119931 Bensby et al. 2003) as they spend between 10^ to 
several times 10"'^'^ years on the main sequence. 

The abundant isotope ^''N is synthesized through the 
CNO cycles in a hydrogen-burning shell of the stellar in- 
terior. With regard to the chemistry of planet-harbouring 
stars, the study of the nitrogen abundances of solar-type 
dwarfs with and without known planets represents an im- 
portant key to checking the "self-enrichment" scenario. 
This hypothesis attributes the origin of the overabundance 
of metals to the accretion of large amounts of metal-rich, 
H- and He-depleted rocky planetesimal materials on to the 
star. 

On the one hand, by studying chemical abundances 
and planetary orbital parameters, several authors reject 
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the possibility of pollution as the main source of the metal- 
licity enhancement observed in planet host stars and pro- 
pose instead that the metal-rich nature of stars with plan- 
ets has most probably a "primordial" source in the high 
metallicity of the primordial cloud (Santos et al. 120011 
2002 , 2002|fi). The effect on metal abundances of contami- 
nation in the outer convective zone by accreted planetary 
material in FGK main sequence stars has been discussed 
in Pinsonneault et al. (2001) and the same conclusion was 
reached. However, the possibility that pollution may oc- 
cur has not been excluded. Israelian et al. (2001, 20 03a|l 
have found evidence of the infall of a planet into the planet 
host star HD 82943. ^Li and ''Li may provide an indepen- 
dent test to confirm this scenario (Israelian et al. I2003al 

On the other hand, the "self-enrichment" scenario 
would imply that volatile element (with low condensation 
temperature Tq) abundances do not show overabundance 
in the same way that refractories do, since the elements 
of the former group are deficient in accreted materials rel- 
ative to the latter. This hypothesis has to be tested by 
searching for possible differences among volatile elements, 
such as CNO, S and Zn, and refractory ones, such as as 
Si, Mg, Ca, Ti and the iron-group elements. Smith et al. 
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Table 1. Observing log for the new set of stars with planets and brown dwarf companions. Near-UV and optical 
spectra were obtained with UVES, and with SARG and FEROS, respectively. The S/N ratio is provided at 3357 A 
for near-UV data and at 7400 A in optical spectra. 



star 


V 


Obscr. Run 


S/N 




Date 


HD 6434 


7.7 


UVES 


150 


Oct. 


2001 


HD 22049 


3.7 


UVES 


150 


Oct. 


2001 


HD 30177 


8.4 


FEROS 


200 


Mar. 


2003 


HD 40979 


6.8 


SARG 


220 


Oct. 


2003 


HD 46375 


7.8 


UVES 


150 


Nov. 


2001 


HD 65216 


9.6 




250 


Mar. 


2003 


HD 68988 


8.2 


SARG 


160 


Oct. 


2003 


HD 72659 


7.4 


FEROS 


200 


Mar. 


2003 


HD 73256 


8.1 


FEROS 


200 


Mar. 


2003 


HD 73526 


9.0 


FEROS 


250 


Mar. 


2003 


HD 76700 


8.1 




200 


Mar. 


2003 


HD 83443 


8.2 


UVES 


120 


Nov. 


2001 


HD 10647 


5.5 


UVES 


160 


Oct. 


2001 


HD 142415 


7.3 


FEROS 


250 


Mar. 


2003 


HD 169830 


5.9 


UVES 


160 


Oct. 


2001 


HD 178911B 


6.7 


SARG 


280 


Oct. 


2003 


HD 179949 


6.3 


UVES 


160 


Oct. 


2001 


HD 202206 


8.1 


UVES 


150 


Nov. 


2001 


HD 209458 


7.7 


UVES 


150 


Nov. 


2001 


HD 216770 


8.1 


SARG 


220 


Oct. 


2003 


HD 219542B 


8.2 


SARG 


230 


Oct. 


2003 


HD 222582 


7.7 


UVES 


180 


Nov. 


2001 



Table 2. Observing log for the new set of comparison stars (stars without known giant planets). Near-UV spectra are 
obtained with UVES. The S/N ratio is provided at 3357 A. 



Star 


V 


Obscr. R,un 


S/N 


Date 


HD4391 


5.8 


UVES 


240 


Oct. 


2001 


HD 7570 


4.9 


UVES 


150 


Oct. 


2001 


HD 10700 


3.5 


UVES 


200 


Oct. 


2001 


HD 14412 


6.3 


UVES 


130 


Oct. 


2001 


HD 20010 


3.9 


UVES 


240 


Oct. 


2001 


HD 20766 


5.5 


UVES 


140 


Oct. 


2001 


HD 20794 


4.3 


UVES 


130 


Oct. 


2001 


HD 20807 


5.2 


UVES 


180 


Oct. 


2001 


HD 23484 


7.0 


UVES 


160 


Oct. 


2001 


HD 30495 


5.5 


UVES 


120 


Oct. 


2001 


HD 36435 


7.0 


UVES 


110 


Oct. 


2001 


HD 38858 


6.0 


UVES 


80 


Oct. 


2001 


HD 43162 


6.4 


UVES 


180 


Nov. 


2001 


HD 43834 


5.1 


UVES 


180 


Nov. 


2001 


HD 69830 


5.9 


UVES 


130 


Oct. 


2001 


HD 72673 


6.4 


UVES 


110 


Nov. 


2001 


HD 76151 


6.0 


UVES 


90 


Oct. 


2001 


HD 84117 


4.9 


UVES 


200 


Nov. 


2001 


HD 189567 


6.1 


UVES 


140 


Oct. 


2001 


HD 192310 


5.7 


UVES 


90 


Oct. 


2001 


HD 211415 


5.3 


UVES 


120 


Oct. 


2001 



H2001|l found out that a small subset of stars with plan- 
ets bore this accretion signature. They discovered that 
these stars exhibit a trend of increasing [X/H] with in- 
creasing Tc for a given element X. However, a following 
study by Takeda et al. Ij2001fl showed that all the ele- 
ments, volatiles and refractories alike, of fourteen planet- 
harbouring stars behave quite similar, suggesting that the 
enhanced metallicity is not caused by the accretion of 
rocky material but is rather of primordial origin. Recently, 
Sadakane et al. H2002|l confirmed this result for nineteen 
elements, volatiles and refractories, in twelve planet host 
stars. Gonzalez et al. ()2()()lll and Santos et al. (,2000^ did 
not find significant differences in the [C/Fe] and [0/Fe] 
values among planet-harbouring and field stars. Some of 



these authors derived nitrogen abundances from atomic 
lines (e.g. Gonzalez & Laws 120001 Gonzalez et al. 120011 
Takeda et al. ,2001, Sadakane et al. IM?^ . We note that 
most of them made no mention of their final results and 
conclusions concerning nitrogen. 

Various studies have accumulated evidence that the 
production of nitrogen at low [Fe/H] proceeds principally 
as a primary rather than a secondary process (Pagel & 
Edmunds niikn Be ssel & NorrisIMS Carbon et al.CnHZI 
Henry et al. "20001. The secondary process dominates at 
high metallicities. Two possible primary sources of nitro- 
gen have been proposed. The first is intermediate mass (4- 
8 Mq) stars during their thermally pulsing asymptotic gi- 
ant branch phases: if temperature conditions are suitable, 
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3362 3364 3366 3368 3370 

Wavelength (A) 

Fig. 1. HD 17051 and solar spectra in the regions AA3344-3350 A, AA3350-3358 A and AA3362-3370 A. Vertical lines 
represent points of reference in continuum determination. 



primary nitrogen can be produced by CN processing in 
the convective envelope from freshly synthesized dredged 
up carbon (Marigo f2l)Ull van den Hoek & Groenewegen 
I1997|l . The second source is rotating massive stars (Maeder 
& Mevnet [2000(1 . The latter would imply uncoupled N and 
Fe abundances and a nitrogen overproduction relative to 
iron. 

Recently, Liang et al. (2001) and Pettini et al. [200'$ 
concluded that the contribution by massive stars to the 
nitrogen abundance is generally very low, and that the 
dominant N contributors are intermediate and low mass 
stars (ILMS). Although the nitrogen is chiefly primary at 
low [Fe/H], ILMS are also sources of secondary nitrogen. 
The relative weights of the secondary and primary com- 
ponents depend on the interplay between secondary en- 
richment caused by dredge-up episodes and the primary 
contribution given by the CNO cycle during the envelope 
burning. Shi et al. H2002|l obtained similar results by mea- 
suring N I lines in a large sample of disk stars with a metal- 
licity range of -1.0 <[Fe/H]< +0.2. 

However, the situation is rather confused. Other au- 
thors support the origin of primary nitrogen in massive 
stars (e.g. Izotov & Thuan l?000(l because of the low scatter 
of [N/0] ratios in galaxies observed at different stages of 
their evolution, which would imply no time delay between 



the injection of nitrogen and oxygen. Meynet & Maeder 
( 2002) have discussed the effect of rotation in the produc- 
tion of primary and secondary nitrogen in intermediate 
and high mass stars, introducing axial rotation and rota- 
tionally induced mixing of chemical species in their stellar 
models. They concluded that ILMS are the main source 
of primary nitrogen at low metallicities. 

The main problem that has traditionally made it diffi- 
cult to measure nitrogen abundances is that there are very 
few atomic nitrogen lines in the red part of the spectrum. 
Efficient modern detectors now enable us to obtain high- 
resolution near-UV spectra, which allows us to carry out a 
precise and independent study of nitrogen abundance by 
using the NH band at 3360 A. 

The purpose of this work is to obtain a systematic, 
uniform and detailed study of nitrogen abundance in two 
samples of solar-type dwarfs, a large set of planet hosts 
and a comparison volume- limited sample of stars with no 
known planetary mass companions. We used two indepen- 
dent indicators in the abundance determination: spectral 
synthesis of the NH band in near-UV high-resolution spec- 
tra and the near-IR N i 7468A line. 
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Fig. 2. Top left: solar observed (solid line) and synthetic (dotted line) spectra in the spectral region AA3357-3361 
A. Top right and bottom: observed spectrum (thick solid line) and three synthetic spectra (dotted, dashed and solid 
lines) for different values of [N/H], for three targets. 



2. Observations 

Spectra for most of the planet-harbouring stars have been 
collected and used to derive precise stellar parameters in 
a series of recent papers (e.g. Santos et al. 2001, 2003a, 
12003b ). For measurement of the N i 7468 A line we used all 
the spectra of this set obtained with the FEROS spectro- 
graph on the 2.2 m ESO/MPI telescope (La Silla, Chile), 
the SARG spectrograph on the 3.5 m TNG and the UES 
spectrograph on the 4.2 m WHT (both at the Roque de 
los Muchachos Observatory, La Palma), and other spectra 
from subsequent observational runs using the same instru- 
ments. 

For NH band synthesis, we used the same spectra as 
those in Santos et al. H2002|l to derive beryllium abun- 
dances"'^. New spectra were obtained with UVES spec- 
trograph, at the VLT/UT2 Kueyen telescope (Paranal 
Observatory, ESO, Chile)^. The observing log for the spec- 
tra from campaigns carried out after Santos et al. f20021 
and Bodaghee et al. (2003) are listed in Tables and [21 
The obtained high S/N spectra have a minimum resolu- 
tion R > 50000. 

^ Observing run 66.C-0116A 
^ Observing run 68.C-0058A 



The data reduction for the SARG and UVES spec- 
tra was done using IRAF tools in the echelle package. 
Standard background correction, flatfield and extraction 
procedures were used. The wavelength calibration was per- 
formed using a ThAr lamp spectrum taken on the same 
night. The FEROS spectra were reduced using the FEROS 
pipeline software. 



3. Analysis 

Abundances for all elements were determined using a 
standard local thermodynamic equilibrium (LTE) anal- 
ysis with the revised version of the spectral synthesis 
code MOOG fSneden [TF75jl and a grid of Kurucz ( 1993) 
ATLAS9 atmospheres. All the atmospheric parameters, 
Toff, logg, S,t and [Fe/H], and the corresponding uncertain- 
ties were taken from Santos et al. (.2003 3). The adopted 
solar abundances for nitrogen and iron were loge(iV)Q 
= 8.05dex (Anders & Grcvesse ITOS^ and loge(Te)0 = 
7.47 dex (Santos et al. i2003j ). 
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Table 3. Sensitivity of the nitrogen abundance, derived from the NH band at 3360 A and from the N i hne at 7468 
A, to changes of 100 K in effective temperature, 0.2 dex in gravity and 0.2 dex in metaUicity. 





Star 


HD 46375 


HD 73526 


HD 7570 




(Toff; logs ; [Fo/H]) 


(5268; 4.41; 0.20) 


(5699; 4.27; 0.27) 


(6140; 4.39; 0.18) 


NH : 


ATeff = ±100 K 


±0.09 


±0.09 


±0.09 



Ni : AToff = ±100 K =f0.11 =f0.08 =f0.07 



Star HD 19994 HD 12661 HD 142415 

(Teff; logg ; [Fo/H]) (6190; 4.19; 0.24) (5702; 4.33; 0.36) (6045; 4.53; 0.21) 



NH : Alogg = ±0.2 dox ^0.04 ^0.05 =f0.05 



Ni : Alogg = ±0.2 dex ±0.06 ±0.06 ±0.06 





Star 


HD 143761 


HD 187123 


HD 76700 




(Trff; logs ; [Fo/H]) 


(5853; 4.41; -0.20) 


(5845; 4.42; 0.13) 


(5737; 4.25; 0.41) 


NH : 


A([Fo/H]) = ±0.2 dex 


±0.14 


±0.17 


±0.18 


Ni : 


A([Fe/H]) = ±0.2 dex 


TO. 03 


TO. 03 


=F0.03 



■ NH 5360A planet hosts 
O NH 3360A comparison somple 
itJNI 7468A planet hosts 
■ A plonet hosts (literature) 



" A 



m 



* O A O * A 



S AP 



- ■ NH 3360A planet hosts 

ONH 3360A comporlson sample 
^ NI 7468A planet hosts 
0.5 - A plonet hosts (literature) 




Fig. 3. [N/Fe] vs. Tcs and logg. Filled and open diamonds represent planet host and comparison sample stars from 
NH band synthesis, respectively. Asterisks and open triangles denote planet host stars from Ni line and from literature 
values, respectively. 



3.1. Synthesis of NH band 

The NH molecular feature is the strongest one in the spec- 
tral region AA3345-3375 A. We determined nitrogen abun- 
dances by fitting synthetic spectra to data in this wave- 
length range. The NH spectra were calculated with the 
dissociation potential Do{NH) = 3.37 ± 0.06 recom- 
mended in Grevesse et al. ()1990|) . 

A detailed line list from Yakovina & Pavlenko H1998|l 
was adopted. These authors obtained a good fit to the 
Kurucz Solar Atlas (Kurucz et al. ll984|l by changing oscil- 
lator strength values of the strongest lines and continuum 
level in a list of atomic and molecular lines from Kurucz's 
1993 database. In our analysis, we slightly modified log 
gf values of this line list'^ (changes smaller than 0.01 dex 
in most cases) in order to avoid modifying the continuum 
level when fitting the high-resolution Kurucz Solar Atlas 



^ The full line list is available in www.iac.es 



(Kurucz et al. 11984(1 with a solar model having T^ff — 5777 
K, logg = 4.44 dex and =1.0kms~^, assuming the solar 
N abundance of loge {N)q — 8.05 dex. 

All our targets are solar- type dwarfs with [Fe/H] val- 
ues between —0.6 and -1-0.4 dex and T^s between 5000 
and 6300 K. Stars with lower Toff were rejected since 
they would have introduced great uncertainties in the 
abundance results. The discarded targets were HD 27442, 
HD 192263, HD 74576 and HD 23484, with Teff of 4825 K, 
4947 K, 5000 K and 5176 K, respectively 

The main difficulties were the severe atomic line con- 
tamination of the NH features and the crowding of the 
lines in the UV region. The oscillator strengths of these 
lines are not known with high accuracy. The crowding of 
blended lines worsens with the increase of mctallicity. This 
characteristic involves difficulties when fixing the contin- 
uum level since the whole spectral region is depressed by 
line absorption. Continuum was normalized with S*'' or- 
der polynomia using the CONT task of IRAF. However 
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Table 4. Nitrogen abundances from NH band synthesis for a set of stars with planets and brown dwarf companions. 
Last column lists Xtot values. 



star 




log 9 


St 




[IN / nj 


2 

Xtot 






^cms ) 


( km s ) 








HD 6434 


5835 ± 50 


4.60 ± 0.15 


1.53 ± 0.10 


-0.52 ± 0.05 


-0.60 ± 0.13 


10.13 


HD 9826 


6212 ± 64 


4.26 ± 0.13 


1.69 ± 0.16 


0.13 ± 0.08 


0.10 ± 0.14 


6.27 


HD 13445 


5163 ± 37 


4.52 ± 0.13 


0.72 ± 0.06 


-0.24 ± 0.05 


-0.31 ± 0.10 


7.27 


HD 16141 


5801 ± 30 


4.22 ± 0.12 


1.34 ± 0.04 


0.15 ± 0.04 


0.11 ± 0.11 


5.16 


HD 17051 


6252 ± 53 


4.61 ± 0.16 


1.18 ± 0.10 


0.26 ± 0.06 


0.40 ± 0.13 


2.95 


HD 19994 


6190 ± 57 


4.19 ± 0.13 


1.54 ± 0.13 


0.24 ± 0.07 


0.37 ± 0.10 


5.27 


HD 22049 


5073 ± 42 


4.43 ± 0.08 


1.05 ± 0.06 


-0.13 ± 0.04 


-0.05 ± 0.12 


27.88 


HD 38529 


5674 ± 40 


3.94 ± 0.12 


1.38 ± 0.05 


0.40 ± 0.06 


0.42 ± 0.12 


13.43 


HD 46375 


5268 ± 55 


4.41 ± 0.16 


0.97 ± 0.06 


0.20 ± 0.06 


0.07 ± 0.13 


19.76 


HD 52265 


6103 ± 52 


4.28 ± 0.15 


1.36 ± 0.09 


0.23 ± 0.07 


0.25 ± 0.10 


3.10 


HD 75289 


6143 ± 53 


4.42 ± 0.13 


1.53 ± 0.09 


0.28 ± 0.07 


0.21 ± 0.13 


3.43 


HD 82943 


6016 ± 30 


4.46 ± 0.08 


1.13 ± 0.04 


0.30 ± 0.04 


0.39 ± 0.10 


6.68 


HD 83443 


5454 ± 61 


4.33 ± 0.17 


1.08 ± 0.08 


0.35 ± 0.08 


0.26 ± 0.14 


21.82 


HD 92788 


5821 ± 41 


4.45 ± 0.06 


1.16 ± 0.05 


0.32 ± 0.05 


0.42 ± 0.12 


12.27 


HD 10647 


6143 ± 31 


4.48 ± 0.08 


1.40 ± 0.08 


-0.03 ± 0.04 


-0.03 ± 0.11 


3.43 


HD 108147 


6248 ± 42 


4.49 ± 0.16 


1.35 ± 0.08 


0.20 ± 0.05 


0.25 ± 0.12 


5.58 


HD 120136 


6339 ± 73 


4.19 ± 0.10 


1.70 ± 0.16 


0.23 ± 0.07 


0.20 ± 0.14 


1.87 


HD 121504 


6075 ± 40 


4.64 ± 0.12 


1.31 ± 0.07 


0.16 ± 0.05 


0.20 ± 0.12 


7.71 


HD 134987 


5776 ± 29 


4.36 ± 0.07 


1.09 ± 0.04 


0.30 ± 0.04 


0.40 ± 0.11 


11.96 


HD 143761 


5853 ± 25 


4.41 ± 0.15 


1.35 ± 0.07 


-0.21 ± 0.04 


-0.30 ± 0.11 


12.88 


HD 169830 


6299 ± 41 


4.10 ± 0.02 


1.42 ± 0.09 


0.21 ± 0.05 


0.38 ± 0.12 


7.31 


HD 179949 


6260 ± 43 


4.43 ± 0.05 


1.41 ± 0.09 


0.22 ± 0.05 


0.33 ± 0.12 


5.72 


HD 202206 


5752 ± 53 


4.50 ± 0.09 


1.01 ± 0.06 


0.35 ± 0.06 


0.27 ± 0.13 


14.31 


HD 209458 


6117 ± 26 


4.48 ± 0.08 


1.40 ± 0.06 


0.02 ± 0.03 


0.01 ± 0.11 


5.66 


HD 210277 


5532 ± 28 


4.29 ± 0.09 


1.04 ± 0.03 


0.19 ± 0.04 


0.12 ± 0.10 


9.14 


HD 217014 


5804 ± 36 


4.42 ± 0.07 


1.20 ± 0.05 


0.20 ± 0.05 


0.20 ± 0.11 


10.19 


HD 217107 


5646 ± 34 


4.31 ± 0.10 


1.06 ± 0.04 


0.37 ± 0.05 


0.40 ± 0.10 


10.99 


HD 222582 


5843 ± 38 


4.45 ± 0.07 


1.03 ± 0.06 


0.05 ± 0.05 


0.12 ± 0.11 


10.25 



we could make further improvements in the placement of 
continuum using the Kurucz Solar Flux Atlas (Kurucz 
et al. and DIPSO task of the STARLINK soft- 

ware: continuum level was determined by superimposing 
observed and synthetic solar spectra and selecting some 
points of reference. Figure ^ shows significant points in 
continuum determination, selected in the spectral regions 
AA3344-3350A, AA3350-3358A and AA3362-3370A for 
HD 17051. This method was valid for stars with Toff and 
metallicities around solar values, while in cooler objects 
we were not able to assure that continuum level could be 
scaled to the Sun. 

In order to find the best synthetic spectrum for each 
star, we used the program FITTING. This program al- 
lows us to create a grid of synthetic spectra for several 
free parameters, such as abundances, atmospheric param- 
eters, metallicity, etc., and to compare it with the observed 
spectrum. To generate synthetic spectra, it calls the spec- 
tral synthesis code MOOG. The best fit is determined by 
applying a minimization method to the spectral regions 
considered to be the most significant. 

We used a Gaussian function with a FWHM of 0.07 A 
for the instrumental broadening, and a rotational broad- 
ening function with vsini— 4kms^^. No macroturbulence 
broadening was used. We assumed the same rotational ve- 
locity for all the targets since small differences would af- 
fect only values, not final nitrogen abundances. Only 
for HD 120136 and HD 19994 we took vsini^ 14.5 km s^^ 
and vsini— 8.2 km s^^ from the GORALIE database. We 
stress that planet searches based on the Doppler technique 
are biased in favour of old stars with low vsini and there- 



fore all our targets are slow rotators. In any case, precise 
values of vsini are not required for the abundance analysis 
since it is well known that the rotational convolution is not 
affecting the EW of the Une (Gray [1122) • Our test with 

analysis confirms this assumption for the stars consid- 
ered in our study. In the estimate of damping constants, 
the Unsold aproximation was adopted for all atomic and 
molecular lines. We have verified that the damping effects 
do not affect our final abundances. 

At first, the abundances of all relevant elements were 
fitted for a set of stars with different atmospheric param- 
eters. Next, the same fits were performed by scaling the 
abundance of elements other than nitrogen to the [Fe/H] 
value and by changing only the nitrogen abundance. Same 
results were obtained in both cases, therefore all the fol- 
lowing fittings were carried out by scaling elements other 
than nitrogen to iron. 

The program FITTING introduced the following data 
in the code MOOG: the atmospheric model, the line 
list and the range of nitrogen abundance of the grid of 
synthetic spectra. Then values were calculated by 
comparing each synthetic spectrum with the observed 
one in the following spectral regions: AA3344.0-3344.7A, 
AA3345.9-3346.9A, AA3347.2-3348.2 A, AA3353.5- 
3354.5A, AA3357.0-3358.0A, AA3358.5-3359.0 A, 
AA3361.8-3362.5A, AA3363.0-3363.75A, AA3363.8- 
3365. 5A, AA3368.0-3368.8A, AA3369.1-3369.9 A, 
AA3371.8-3372.8Aand AA3374.8-3376.0A. xL was 
the sum of x^ values'* of the mentioned spectral regions. 

* X'^ = ~ -S*!)^! where Ft and Si are the observed 

and synthetic spectra fluxes, respectively, at the wavelength i. 
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The nitrogen abundance corresponding to minimum Xtot 
value was extracted and listed in Tables 0] and [S] The 
fact that xiot smaller for high Toff can be understood 
as the consecuence of a suitable placement of continuum 
in stars more similar to the Sun. 

Figure 121 shows fits for a short, significant spectral re- 
gion. The observed solar spectrum from the Kurucz Solar 
Atlas (Kurucz et al. lT984,l and synthetic spectrum are rep- 
resented in the left panel. The case of the planet host star 
HD 17051 is represented in the right panel (the observed 
spectrum and three synthetic spectra for different values 
of nitrogen abundance). 

Uncertainties in the atmospheric parameters are of the 
order of 50 K in Toff, 0.12 dex in logg, O.OSkms"! in 
the microturbulence and 0.05 dex in the metallicity (see 
Santos et al. 20033). In order to know how variations in the 
atmospheric parameters affect NH abundances, for each 
parameter a set of three stars having very different pa- 
rameter values was selected. For each set of stars we then 
tested [N/H] sensitivity to changes in the parameter (±100 
K in the case of Teff, ±0.2 dex in logg and [Fe/H], and 0.3 
kms"""^ in 'Ct)- The results are shown in Table 01 No micro- 
turbolence effects were included, since an increase of 0.3 
kms^^ produced an average decrease of 0.003 dex in ni- 
trogen abundances, which is negligible with regard to the 
effects of other parameters. Sensitivity of NH abundance 
was applied in the propagation of each parameter error on 
abundances. Also, a continuum uncertainty effect of the 
order of 0.1 dex was considered. All effects were added 
quadratically to obtain final the uncertainties for the ni- 
trogen abundances. 

3.2. The N i absorption at 7468.27 A 

Nitrogen abundance analysis based on the feature at 
7468.27 A was carried out diferentially with respect to 
the Sun. Wavelength and excitation energies of lower level 
were taken from Moore et al. H1966|l and a solar gf value 
{loggf — —0.15) was computed using equivalent width 
measured in the Kurucz Solar Atlas (Kurucz et al. I1984|l 
(4.2 mA) and a solar model with T^s = 5777 K, logg = 
4.44 dex and =1.0kms~"'^, assuming the solar N abun- 
dance of loge(A^)0 = 8.05 dex. Equivalent widths in the 
observed stars were determined by Gaussian fitting using 
the SPLOT task of IRAF, and abundances were computed 
using the ABFIND driver of MOOG. 

The high resolution spectra we used provided us with 
very reliable measurements in most cases. However, a 
strong fringing effect around 7468 A prevented us from 
measuring high precision EW values in some cases; there- 
fore, the corresponding EW uncertainties are more signif- 
icant. 

The sensitivity of the N i line to variations in atmo- 
spheric parameters was estimated in the same way as in 
the NH case (see Subsection l3.1|l . The results are shown in 
Table 13 In order to take into account inaccuracies caused 
by the continuum determination, equivalent widths for the 



highest and the lowest continuum levels were measured, 
and the corresponding abundance errors were added in 
quadrature to the abundance uncertainties derived from 
inaccuracies in the atmospheric parameters. 

Dependences on Tgg and on logg of [N/Fe] performed 
by both methods are presented in Figure 13 We note that 
no characteristic trends appear in either case. This means 
that our results are almost free from systematic errors. 

4. Nitrogen abundances from near-UV spectra 

In the literature there are already a few studies that use 
NH band at 3360 A to determine nitrogen abundances by 
spectral synthesis, but only for metal-poor dwarfs (Bessel 
& Norris HM^ Tomkin & Lambert ITHMl Laird [TMi 
Carbon et al. nWf^ . 

We analysed near-UV high-resolution spectra of 28 
planet host stars and 25 comparison sample stars with 
the goal of checking for possible differences in nitrogen 
abundances between both samples. All the results for 
planet host and comparison sample stars are presented 
in Tables 21 and [SI respectively. 

Figure^lshows the [N/H] and [N/Fe] abundance ratios 
as functions of [Fe/H] for these two samples. These plots 
indicate that the abundance trend for stars with plan- 
ets is almost indistinguishable from that of the compari- 
son stars. Because of the iron enhancement that planet- 
harbouring stars present, their abundance distributions 
are the high [Fe/H] extensions of the curves traced by the 
comparison sample stars. No peculiar behaviour of the ni- 
trogen abundance seems to be associated with the pres- 
ence of planets. 

On the whole, the [N/Fe] vs. [Fe/H] trend appears 
to be almost flat, since the slope value is 0.10 ± 0.05. 
Nevertheless, a small trend to increase with [Fe/H] cannot 
be excluded. The [N/H] vs. [Fe/H] plot shows that the be- 
haviour of the N abundance is not significantly different 
from that of Fe; both elements keep pace with each other. 
Moreover, no significant nitrogen overproduction relative 
to iron is observed. 

The [N/H] distributions for both samples are repre- 
sented in Fig. El (upper panel) . An interesting feature of 
the histogram is that the planet-harbouring stars set does 
not present a symmetrical distribution, as the compari- 
son sample does. The distribution increases for increasing 
[N/H] values until reaching the highest value, not cen- 
tred on the [N/H] range. However, this peculiarity could 
be caused by the lack of objects with metallicitics higher 
than 0.5 dex. Santos et al. (,2001. .2003a . .2003d 1 found a 
similar shape in iron distribution. 

5. Nitrogen abundances from the N i 7468 A line 

Several studies of nitrogen abundances in metal-rich 
dwarfs with planets using near-IR N i lines have been pub- 
lished, but data for only a small number of planet host 
stars have been employed (fourteen planet-harbouring 
stars in the most extensive case, in Takeda et al. I2()()l|l 
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Table 5. Nitrogen abundances from NH band synthesis for a set of comparison stars (without giant planets). Last 
column lists Xtot values. 
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HD 38858 
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4.53 ± 0.07 


1.26 ± 0.07 


-0.23 ± 0.05 


-0.15 ± 0..11 


10.46 
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5633 ± 35 
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-0.16 ± 0.11 


6.93 
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1.05 ± 0.04 
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0.89 ± 0.03 
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15.02 
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4.16 
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9.65 


HD 192310 


5069 ± 49 


4.38 ± 0.19 
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-0.01 ± 0.05 


-0.19 ± 0.13 


19.83 


HD 211415 
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4.51 ± 0.07 


1.12 ± 0.07 


-0.17 ± 0.04 


-0.11 ± 0.11 


7.88 
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4.45 ± 0.11 
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Fig. 4. [N/H] and [N/Fe] vs. [Fe/H] plots from NH 3360 A band synthesis. Filled and open diamonds represent planet 
host and comparison sample stars, respectively. Linear least-squares fits to both samples together are represented and 
slope values are written at the bottom of each plot. 



and most of them do not even mention their nitrogen 
abundance results (Gonzalez & Laws [20001 Gonzalez et 
al.EOnil Sadakane et aL lMI^ . Only Takeda et al. PMjl 
have presented their nitrogen abundance results from the 
measurement of the Ni line at 8683 A, as well as abun- 
dance results for another four volatile elements (C, O, S 
and Zn). They did not observe the tendency predicted 
by the "self-enrichment" hypothesis ([-'^T/H] < [Fe/H] for 
metal-enriched planet host stars), a weak inverse trend 
([X/H] > [Fe/H]) even seemed to appear for N and S. 

We obtained nitrogen abundances for 31 planet host 
stars by equivalent width measurements of the N i line at 
7468 A. All atmospheric parameters, EW values with un- 
certainties and abundance results are listed in Table El 



Figure El shows the [N/H] and [N/Fe] abundance ratios as 
functions of [Fe/H] for planet host stars, from NH band 
and N i line sets, and for comparison sample stars. In 
Figure O (top lower panel), the [N/H] distributions are 
shown for both the planet host (with values from both in- 
dicators) and comparison star samples. In all the plots the 
added values follow the same behaviour as those resulting 
from NH band analysis. The previously commented trends 
(see Section are confirmed. 
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Fig. 5. [N/H] distributions, from NH band values (upper panel), from NH band and Ni line values (top lower panel), 
and from NH band, Nl line and literature values (bottom panel). Solid and dotted lines represent planet host and 
comparison sample stars, respectively. 



6. Comparison of the near-UV and 7468 A line 
results 



between both methods and to test the strength of our 
results. 



Two independent analyses were carried out, using different 
indicators of nitrogen abundance. We managed thereby to 
extend our data sample, as well as to check the agreement 



We had available to us two different sets of data. The 
first consisted of near-UV spectra of planet host and com- 
parison sample stars. The other was composed of optical 
and near-IR spectra of stars with planets. The compari- 
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Table 6. Nitrogen abundances from Ni 7468.27 A for a set of stars with planets and brown dwarf companions. 



Star 


Toff 
(K) 




logg 
(cm 






it 

(km s 


') 


[Fo/H] 


EW 
(mA) 




[N/H] 


riLJ J. ZUU -L 


c:7n9 -1- 'Jfi 




33 i 


08 




05 i 


04 


n "ift 4- n f]^ 
u . 00 ^ u . uo 


8 5 i 1 


Q 


■^f^ -1- n n7 


HD 16141 


ceni -1- -^n 

rJOWJ- _1_ ur^J 


4 


22 it 


12 




34 it 


04 


n 1 c _|_ n 04 


5.6 it 1 





n'? -1- n in 


HD 19994 


6290 + 58 


4 


31 lb 


13 


1 


63 it 


12 


n 24 + 07 


13.0 it 2 


Q 


17 lb 0.09 




1^1 no _|_ r>c 


4 


25 it 


10 




30 it 


05 




12 6 it 2 


Q 


99 _l_ n in 


HD '^^n 77 

11-1—' 0\J X ( 1 




4 


23 it 


13 




14 it 


07 


n QQ _|_ n nq 


9 it 2 


Q 


47 lb 10 


HD 40979 


6145 lb 42 


4 


31 it 


15 




29 it 


09 


n 91 -1- n 05 


10.0 it 3 


Q 


10 lb 0.16 


HD 4fi'?7'i 

111^ \J ' J t 


5268 + 55 


4 


41 it 


16 





97 it 


06 


20 + 06 


4.0 it 1 





42 lb 0.15 


HD 50554 


j^nrpf; _|_ on 


4 


41 it 


13 




11 it 


06 


n ni + 04 


7.0 it 1 


Q 


nc _|_ n no 


rlD DOZiD 


^CCC _l_ "3 1 

oq6d ± oi 


4 


53 it 


09 


1 


06 it 


05 


n 1 _l_ n n /I 
— U. ± 0.U4 


3.0 it 1 




0-03-0.19 


HD 68988 


5988 ± 52 


4 


45 it 


15 


1 


25 it 


08 


0.36 ± 0.06 


13.0 it 3 





39 it 0.15 


HD 72659 


5995 ± 45 


4 


30 it 


07 


1 


42 it 


09 


0.03 lb 0.06 


7.0 it 2 





04 it 0.16 


TT1 1 ^OOCC 

ML) Yozob 


5518 ± 49 


4 


42 it 


12 


1 


22 it 


06 


0.26 ± 0.06 


5.0 it 1 





27 it 0.11 




^fiQQ -t- AQ 


4 


27 it 


12 




26 it 


06 


n 97 -t- n nfi 


7 5 it 2 


Q 


9"? -t- n 1 


HD 75732 


5279 ± 62 


4 


37 it 


18 





98 it 


07 


0.33 it 0.07 


6.5 it 1 





65 it 0.11 


HD 76700 


5737 ± 34 


4 


25 it 


14 


1 


18 it 


04 


0.41 it 0.05 


9.0 it 2 





32 it 0.14 


HD 80606 


5574 ± 72 


4 


46 it 


20 


1 


14 it 


09 


0.32 it 0.09 


7.5 it 2 





44 it 0.17 


HD 95128 


5954 ± 25 


4 


44 it 


10 


1 


30 it 


04 


0.06 it 0.03 


6.4 it 2 





06 it 0.16 


HD 120136 


6339 ± 73 


4 


19 it 


10 


1 


70 it 


16 


0.23 it 0.07 


16.2 it 2 





19 it 0.09 


HD 134987 


5776 ± 29 


4 


36 it 


07 


1 


09 it 


04 


0.30 ± 0.04 


10.0 it 2 





39 it 0.12 


HD 142415 


6045 ± 44 


4 


53 it 


08 


1 


12 it 


07 


0.21 it 0.05 


10.0 it 2 





24 it 0.13 


HD 143761 


5853 ± 25 


4 


41 it 


15 


1 


35 it 


07 


-0.21 it 0.04 


2.5 it 1 




— 0.25 


HD 145675 


531 1 -1- 87 

U tj -L -L _1_ ( 


4 


42 it 


18 





92 it 


10 


n 43 -t 08 


5.3 it 2 





_|_ n 1 Q 


XJT~» T CO ^ A 

tlU lDo44o 


561 / ±00 


4 


22 it 


05 


1 


21 it 


05 


U.Ob ih O.Uo 


6.0 it 3 




n 9^+0.23 

0-24_o.36 


HD 178911B 


5600 ± 42 


4 


44 it 


08 





95 it 


05 


0.27 it 0.05 


8.0 it 2 





46 it 0.17 


HD 186427 


5772 ± 25 


4 


40 it 


07 


1 


07 it 


04 


0.08 it 0.04 


3.4 it 1 


-0 


13 it 0.14 


HD 187123 


5845 ± 22 


4 


42 it 


07 


1 


10 it 


03 


0.13 it 0.03 


6.1 it 2 





11 it 0.16 


HD 190360 


5584 ± 36 


4 


37it 


06 


1 


07it 


05 


0.24 it 0.05 


6.3 it 2 





32 it 0.16 


HD 216770 


5423 ± 41 


4 


40 it 


13 


1 


01 it 


05 


0.26 it 0.04 


7.0 it 2 





54 it 0.19 


HD 217107 


5663 ± 36 


4 


34 it 


08 


1 


11 it 


04 


0.37 it 0.05 


8.7 it 1 





28 it 0.06 


HD219542B 


5732 ± 31 


4 


40 it 


05 





99 it 


04 


0.17 it 0.04 


8.0 it 1 





39 it 0.13 


HD 222582 


5843 ± 38 


4 


45 it 


07 


1 


03 it 


06 


0.05 it 0.05 


6.0 it 2 





12 it 0.16 




Fig. 6. [N/H] and [N/Fe] vs. [Fe/H] plots from NH 3360 A band and Ni 7468 A line values. Filled diamonds and open 
diamonds represent planet host and comparison sample stars from NH band synthesis, respectively, while asterisks 
denote planet host stars from N i line analysis. Linear least-squares fits to all samples together are represented and 
slope values are written at the bottom of each plot. 



son between the results of both indicators was performed 
using the eight targets that both sets had in common. 



Abundances resulting from both indicators are pre- 
sented in Table [7| We stress the remarkable agreement 
in most cases. In the case of HD 19994 and HD 217107, 
both values fall in the uncertainty range resulting from 
the abundance analysis. Only for HD 46375 do the differ- 
ent indicators give different results. 



7. Reanalysis of published EW data 



Several recent studies have presented measurements of N i 
lines in targets with known planets (Gonzalez & Laws 
IMTUI Gonzalez et al. OUHTl Takeda et al. EUHTl Sadakane 
et al. I2002|l . We have collected all the EW values deter- 
mined in these papers and used them to calculate nitrogen 
abundances with atmospheric parameters from Santos et 
al. (,2003d ). 
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Table 7. Comparison of nitrogen abundances determined from NH band synthesis and from Ni line analysis. 



star 


[N/H]nh 3360 


[N/H]n I 7468 


HD 16141 


0.11 


0.03 


HD 19994 


0.37 


0.17 


HD 46375 


0.07 


0.42 


HD 120136 


0.20 


0.19 


HD 134987 


0.40 


0.39 


HD 143761 


-0.30 


-0.29 


HD 217107 


0.40 


0.28 


HD 222582 


0.12 


0.12 



Table 8. Nitrogen abundances calculated using EW values from other authors for a set of stars with planets and 
brown dwarf companions. 
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Ref. 
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(K) 
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EW 

(mA) 


[N/H] 
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1 


,35 ± 0.07 


-0.21 ± 0.04 


6.1 


-0.12 


HD 168443 


2 


5617 ± 35 


4, 


,22 ± 0.05 


1, 


,21 ± 0.05 


0.06 ± 0.05 


4.8 


0.12 


HD 186427 


3 


5772 ± 25 


4, 


,40 ± 0.07 


1, 


,07 ± 0.04 


0.08 ± 0.04 


10.8 


0.22 


HD 187123 


4 


5845 ± 22 


4, 


,42 ± 0.07 


1, 


,10 ± 0.03 


0.13 ± 0.03 


6.5 


-0.14 


HD 95128 


3 


5954 ± 25 


4, 


,44 ± 0.10 


1, 


,30 ± 0.04 


0.06 ± 0.03 


13.0 


0.18 


HD 12661 


2 


5702 ± 36 


4, 


,33 ± 0.08 


1 


,05 ± 0.04 


0.36 ± 0.05 


9.0 


0.38 


HD 217107 


2 


5663 ± 36 


4, 


,34 ± 0.08 


1 


,11 ± 0.04 


0.37 ± 0.05 


3.9 


-0.03 


HD 222582 


2 


5843 ± 38 


4, 


,45 ± 0.07 


1 


,03 ± 0.06 


0.05 ± 0.05 


4.9 


0.02 


HD 75732 


3 


5279 ± 62 


4, 


,37 ± 0.18 


0, 


,98 ± 0.07 


0.33 ± 0.07 


10.5 


0.70 


HD 120136 


1 


6339 ± 73 


4, 


,19 ± 0.10 


1 


,70 ± 0.16 


0.23 ± 0.07 


16.7 


0.21 


HD 130322 


4 


5392 ± 36 


4, 


,48 ± 0.06 


0, 


,85 ± 0.05 


0.03 ± 0.04 


3.2 


-0.03 


HD 141937 


4 


5909 ± 39 


4, 


,51 ± 0.08 


1, 


,13 ± 0.06 


0.10 ± 0.05 


7.7 


-0.06 


HD 168746 


4 


5601 ± 33 


4, 


,41 ± 0.12 


0, 


,99 ± 0.05 


-0.08 ± 0.05 


5.6 


0.04 


HD 190228 


4 


5327 ± 35 


3, 


,90 ± 0.07 


1, 


,11 ± 0.05 


-0.26 ± 0.06 


3.5 


-0.07 



Rof.l from Gonzalez & Laws 120001 
Rof.2 from Gonzalez et al. I20U1I 
Ref.3 from Takeda et al. 120011 
Ref.4 from Sadakane et al. 120021 



Gonzalez & Laws l|2UUUf) and Gonzalez et al. (|2U01|I 
measured N i line at 7468 A, as we did; therefore, we could 
compare EW values in some of the targets that both anal- 
yses had in common. Takeda et al. (,2001.) and Sadakane et 
al. H2002|l used the N i line at 8683 A, so we were not able 
to compare our EW values with theirs, but only [N/H]. 
Besides allowing us to carry out a comparison, the liter- 
ature values added new abundance measures to our data 
sample. 

This reanalysis was carried out in the same way de- 
scribed in Section 13.21 In the case of the N i line at 8683 
A, the solar gf value computed using the equivalent width 
(7.0 mA) measured in the Solar Atlas (Kurucz et al. ll984|l 
was log 5/ — 0.068. All the EW values from the lit- 
erature, the atmospheric parameters from Santos et al. 
H2003b ) and the resulting nitrogen abundances are pre- 
sented in Table IHl AH the results for the targets in com- 



mon with our data sample are listed in Table El We note 
that the results from different sources are in good agree- 
ment. Significant differences exist only for HD 186427, 
HD 187123 and HD 217107. The [N/H] and [N/Fe] vs. 
[Fe/H] trends from the literature EW values and from our 
data are represented in Figure [3 Figure (bottom panel) 
shows the [N/H] distribution for comparison sample and 
planet host stars from all the sources. We note that the 
new values confirm the trends discussed in the previous 
sections (see Section 0J. 

8. Discussion and Conclusions 

In the present study we have determined the nitrogen 
abundances in 51 planet host stars and in 25 stars from 
a comparison sample with no known planetary mass com- 
panion. Among the set of planet hosts, 28 targets have 
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■ NH 5360A planet hosts 
O NH 3360A comporison = 
^ Nl 7468A plonet hosts 
A plonet hosts (literature) 




- ■ NH 3360A planet hosts 


- 


ONH 3360A comparison somple 




^ Nl 7468A planet hosts 




- A plonet hosts (literature) 












A 


















; 


A 




1 ... 1 ... 1 


Slope = 0.09 ± 0.05 



-0.0 
[Fe/H] 



Fig. 7. [N/H] and [N/Fe] vs. [Fe/H] plots from NH 3360 A band, Ni 7468 A line and literature values. Filled and 
open diamonds represent planet host and comparison sample stars from NH band synthesis, respectively. Asterisks 
and open triangles denote planet host stars from Ni line and from literature values, respectively. Linear least-squares 
fits to all samples together are represented and slope values are written at the bottom of each plot. 

Table 9. Comparison of nitrogen abundances determined using EW values (in m A) fr om our data and from other 
authors. 



star 


Toff 


logs 




[Fc/H] 






EW^ 


[N/H]i 


[N/H] = 


[N/H]^ 




(K) 


(cms^^) 


(kms^^) 




7468 


7468 


8683 








HD 134987 


5776 


4.36 


1.09 


0.30 


10.0 


10.6 




0.39 


0.43 




HD 143761 


5853 


4.41 


1.35 


-0.21 


2.5 




6.1 


-0.29 




-0.12 


HD 168443 


5617 


4.22 


1.21 


0.06 


6.0 


4.8 




0.24 


0.12 




HD 186427 


5772 


4.40 


1.07 


0.08 


3.4 




10.8 


-0.13 




0.22 


HD 187123 


5845 


4.42 


1.10 


0.13 


6.1 




6.5 


0.11 




-0.14 


HD 95128 


5954 


4.44 


1.30 


0.06 


6.4 




13.0 


0.06 




0.18 


HD 12661 


5702 


4.33 


1.05 


0.36 


8.5 


9.0 




0.35 


0.38 




HD 217107 


5663 


4.34 


1.11 


0.37 


8.7 


3.9 




0.28 


-0.03 




HD 222582 


5843 


4.45 


1.03 


0.05 


6.0 


4.9 




0.12 


0.02 




HD 75732 


5279 


4.37 


0.98 


0.33 


6.5 




10.5 


0.65 




0.70 


HD 120136 


6339 


4.19 


1.70 


0.23 


16.2 


16.7 




0.19 


0.21 





^ EW values from our data. 

^ EW values from Gonzalez & Laws 120001 and Gonzalez et al. 120011 
^ EW values from Takeda et al. 120011 and Sadakanc ct al. 120021 . 



been analysed by spectral synthesis of the NH band at 
3360 A, while equivalent width measurements of the N i 
7468.27 A were carried out for 31 stars. Another 15 planet 
hosts were subsequently added to our study, with EW val- 
ues taken from other authors' works. Moreover, we were 
able to check that the different indicators are in remark- 
able agreement for several common targets. This result 
is an independent and homogeneous analysis of nitrogen 
abundances in 91 solar-type dwarfs, 66 with planets and 
25 from a volume-limited comparison sample. 

The behaviour of volatiles in planet-harbouring stars 
with regard to a comparison sample can be very infor- 
mative for checking the "self-enrichment" hypothesis. If 
the accretion of metal-enriched planetary material were 
a key parameter for the observed enhancement of iron 
abundances, then volatile abundances in planet host stars 
would not show as much overabundance as refractories 
do since elements with a lower condensation temperature 
are expected to be deficient in accreted materials. In that 



case, the following trend would be observed in planet host 
stars: [N/H] < [Fe/H]. 

Our results suggest that planet hosts stars do not be- 
have in such a way. The [N/H] vs. [Fe/H] plots show that 
nitrogen abundance scales with that of the iron. In the 
[N/Fe] vs. [Fe/H] plots, no significant trace of [N/Fe] < 
appears in stars with planets. Moreover, planet host 
and comparison sample stars have the same behaviour. 
Trends from either sample are quite indistinguishable. 
This emphasizes that the trend predicted from the "self- 
enrichment" scenario is not observed at all. 

Previous studies have obtained similar results for other 
volatiles in some planet-harbouring stars. Gonzalez et al. 
(2001) corrected the low [C/Fe] values found in a previous 
study (Gonzalez & Laws l2U0n|l and concluded that [C/Fe] 
and [0/Fe] in planet hosts do not display significant dif- 
ferences from those in field dwarfs of the same [Fe/H]. 
Takeda et al. 1)200 1(1 found the same trend as we did for 
N, C, S, O and Zn in 14 planet hosts, and in Sadakane et 
al. pin^ this result was confirmed for C and O in another 
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12 planet-harbouring stars. Our study confirms these re- 
sults for a significantly larger set of stars with planets, as 
well as in a comparison sample of stars with no discov- 
ered planetary-mass companion. This seems to support a 
scenario in which the formation of planets is particularly 
dependent on the high metallicity of the primordial cloud. 

In the future, it will be important to pursue further 
uniform studies of volatile element (C, O, S and Zn) abun- 
dances in planet hosts and stars with no known planets. 
Well-defined [^/Fe] vs. [Fe/H] distributions can provide 
us with precise information in order to confirm or discard 
hypotheses about planetary formation. 

Another important piece of information that emerges 
from nitrogen abundance trends concerns nitrogen 
sources. The latest studies propose two sources of pri- 
mary nitrogen: intermediate mass (4-8 Mq) and massive 
stars [M > 8 Mq)- If the latter source were the main 
contributor to nitrogen at high [Fe/H], N and Fe abun- 
dances would appear to be uncoupled and nitrogen would 
be overabundant relative to iron. Our study of nitrogen 
abundances in 91 solar- type dwarfs suggests that nitrogen 
keeps pace with iron. The [N/H] vs. [Fe/H] plots show 
that both elements behave quite similarly, and the [N/Fe] 
vs. [Fe/H] plots indicate that no significant nitrogen over- 
abundance exists relative to iron in the metallicity range 
-0.6 < [Fe/H] < +0.4. We also note that Shi ct al. ( 2002) 
recently obtained that [N/Fe] is about solar in a sample 
of 90 disk stars; therefore, they concluded that nitrogen is 
produced mostly by intermediate mass stars. 

Nevertheless, secondary production due to ILMS is 
the predominant effect on the [N/Fe] curve around solar 
metallicities. Only the [N/Fe] trend at [Fe/H] < -1.0 can 
provide conclusive arguments about primary sources. At 
this time, we are extending our study of [N/H] ratios to 
lower metallicities, by applying the same analysis of the 
NH band at 3360 A to a sample of metal-poor dwarfs. 
The results will be very informative in the framework of 
investigating the sources of primary nitrogen in the early 
Galaxy. 
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